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Analytical View of Railway Accidents. By F. G. P. Neison, Esq., 
Honorary Secretary. 

[Read before the Statistical Society, 18th April, 1853.] 

The unusual degree of public attention recently directed to the nature, 
cause, and extent of railway accidents, has induced me to submit the 
present paper to the consideration of the Society. The vital importance 
of the railway system to the commercial and social interests of this 
country, and its rapidly increasing magnitude, threatening to absorb 
every other means of intercommunication, render an investigation into 
the causes of accidents in railway traffic, and their effect on the loss 
of life and limb, one of no ordinary importance. 

In order to accomplish as complete an analysis as possible of what 
will immediately appear to be a very complicated question, there has 
been embraced in Ihe present inquiry the whole of the information 
contained in the documents issued by the Railway Department of the 
Board of Trade, from the 7th of August, 1840, until the most recent 
return, which brings the results down to the 1st of January, 1853. 

Before entering into the inquiry as to the nature of accidents, it 
will be necessary io understand the extent of railway communication, 
and the degree to which the public have availed themselves of it. 

The following table shows the number of miles open to traffic at 
various dates since the month of August, 1840 : — 
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Date. 


Miles open to Traffic. 


Periodical Increase of Railway 
Communication. 


August, 


1840 


1,330 
1,556 
1,717 
1,857 
1,952 
2,148 
2,343 
2,765 
3,603 
4,478 
5,447 
6,308 
6,698 
7,076 
7,336 


Miles. 


1840 


226 (increase of 5 months). 
161 (increase of 1 year). 
140 „ 




1841 

1842 


" 


1843 


95 „ 


" 


1844 


196 „ 


30th June, 


1845 


195 (half-yearly)- 

422 (increase of 1 year). 

838 „ 




1846 




1847 


" 


1848 


875 „ 


" 


1849 


969 „ 


,> 


1850 .„ 

1851 


861 „ 
390 „ 


" 


1852 


378 „ 




1852 


260 (half-yearly). 







From the third column of the above table, it will be seen that the 
five years immediately succeeding the 30th of June, 1845, were a 
period of the greatest activity in the construction of railways, nearly 
4,000 miles having been opened to traffic in that time, or upwards of 
one-half of the whole extent of railway communication. The maxi- 
mum extent of railway opened for traffic in any one year was in 1849 ; 
since then much less activity has prevailed, and the number of miles 
opened has gradually declined every year down to 1852. However 
satisfactory this activity and energy in developing the railway system 
may appear, it still contrasts very disadvantageously with the progress 
of our neighbours in the United States of America. From the seventh 
census, printed by order of the House of Representatives, it appears that 

Abstract A. 





Number of Miles 
open to Traffic. 


Number of Miles 
in Progress. 


Total Miles. 


On the 1st of January, 1852 .... 
On the 1st of January, 1853 .... 


10,843 
13,266 


10,898 
12,681 


21,741 
25,947 


Increase in 1 year .... 


2,423 


1,783 


4,206 



This active spirit of railway extension is not confined to one or 
two of the States j but appears to be to a greater or less extent 
characteristic of at least twenty-one of them. 

The following table contains a large amount of information on 
the extent of passenger traffic on the railways of this country ; viz. : — 

(a.) The average fare per mile for each class of passengers for each 

year since the 7th of August, 1840. 
(J.) The number of passengers of each .class who have travelled 

during each year. 
(c.) And the amount of money received for passenger traffic from 

each class during each year. 
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From the above table it appears that, in the year ending the 30th 
June, 1842, the total number of passengers travelling by railways was 
19,000,000; but in the year ending the 30th of June, 1852, just ten 
years after, the number of passengers was no less than 86,758,997, 
being an increase of about 457 per cent., while, in the same ten years, 
the number of miles of railway in operation had increased from 1,787 
miles to 7,076 miles, being an increase of nearly 396 per cent., so that 
the passenger traffic has increased to a much greater extent than the 
line of railway communication. 

"With respect to the revenue from passenger traffic on railways, 
it is remarkably curious to observe the fluctuations in the receipts 
from the different classes. The parliamentary trains cannot be con- 
sidered to have been in proper operation prior to the years 1 846-7 ; 
and since then the following very striking fluctuations in the passenger 
traffic of each class manifests itself: — 

Abstract B. 



In the Year ending 


The Number of Passengers by the 


the 


First Class. 


Second Class. 


Third Class. 


Parliamentary Class. 


30th June, 1847 .... 
30th June, 1852.... 


6,572,714 
10,143,442 


18,699,288 
30,967,913 


15,865,310 
15,642,137 


6,985,493 
29,973,553 


Increase of Traffic! 
per annum in the > 
above 5 years ...J 


3,570,728 


12,268,625 


- 223,173 


22,988,060 


Or, an Increase inl 
each Class of .... 1 


i 
54*3 per cent, i 65'6 per cent. 


— 1*4 percent. 


329-1 per cent. 



It thus appears that, while there has been a pretty uniform rate of 
increase, in the first and second classes, of 54 - 3 per cent, and 65'6 per 
cent, respectively, there has been actually a slight decrease in the 
number of passengers travelling by the third class carriages ; in fact, 
it will be seen from the figures in Table II. preceding, that ever since 
the year 1846, the number of passengers travelling by third class 
carriages has been very uniform, notwithstanding that the line of rail- 
way communication has since then increased 156 per cent., the greatest 
number, in any one year, being 16,990,073, in 1851, and the least 
being 14,378,376, in 1849; but, viewed in connection with this, will 
be seen the wonderful increase in the number of persons travelling by 
the parliamentary trains: ranging from 6,985,493, in 1847, to no less 
than 29,973,553, in the year 1852, being an augmentation of 329 1 
per cent. This very remarkable result in the increase of passengers 
by the parliamentary trains will be hereafter referred to; but it is 
now necessary to direct attention to the receipts from each of these 
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In the Year ending 


Receipts from the 


the 


First Class. 


Second Class. 


Third Class. 


Parliamentary Class. 


30th June, 1847.... 
30th June, 1852.... 


£ 
1,675,759 

2,389,971 


£ 
2,048,080 

3,010,921 


£ 
737,452 

662,230 


£ 
539,977 

1,809,163 


Increase of Re-1 
ceipts yearly in> 
the above 4 yearsj 


714,212 


962,841 


-75,222 


1,269,186 


Or, an Increase in) 
each Class of ...J 


42-7 percent. 


47 "0 per cent. 


— 10'2 per cent. 


235-00 per cent. 



These results follow in somewhat the same order as those deduced 
in Abstract B, with regard to the number of passengers ; but a further 
abstract of the' facts furnished in Table II. is calculated to throw some 
additional light on the increase of receipts in recent years from the 
parliamentary trains. 

Abstract D. 



During the 




Average Fare per Mile, in Pence. 




years 


First Class. 


Second Class. 


Third Class. 


Parliamentary Class. 


1840—43 


2506 


1-809 


1-261 




1844 

1845 .... 
184(i .... 
1847 


2-349 
2-212 
2-008 
2-046 


1-699 
1-588 
1-465 
1-414 


1-145 

•968 
•953 
•877 


•926 
•905 


1848 

18-19 

1850 

1851 


2-089 
2-217 
2-183 
2-103 


1-695 
1-614 
1-584 
1-531 


•953 
•982 
•951 
•929 


•939 
•952 
•933 
•913 


1852 


2-126 


1-550 


1-023 


•905 



From this abstract it will be seen that, in the first and second classes 
the minimum rate of fares was charged in the years 1846-7, until 
which period the scale of charges pretty uniformly and gradually 
decreased ; but since then they have fluctuated at considerably higher 
prices, and have recently shown a very decided tendency to increase. _ 

It may be interesting to observe in this place, the difference in 
the rates of fares charged in different parts of the kingdom. The 
form of the returns of the railway department do not admit of this 
being done prior to the year 1 850 ; and the following figures embrace, 
therefore, only the three years 1850-2 : — 
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Place. 


Average Fare per Mile 


during 1850-52, in Pence. 




First Class. 


Second Class. 


Third Class. 


Parliamentary Class. 


England and Wales 


2-257 
2-022 
1-698 


1-567 
1-565 
1-298 


0-983 
1-120 
0-751 


•916 
•936 




•844 







These results are calculated to throw some light on this branch of 
railway management. In Ireland, it will be seen, the fares are for 
every- class less than in either England or Scotland. What is also 
worthy of remark is, the fact that in Ireland the fares for every class 
of passengers have, during the above three years, been unifonnly 
decreasing, the rates, in 1852, being about 5 per cent, less in the first, 
and 8 per cent, less in the parliamentary class than they were in 1850. 
In Scotland, on the other hand, there has, in the same period, been 
a decided increase of fares in every classs ; while in England the fares 
in the second and third classes only, have increased. If the object of 
this paper admitted of an extension of this part of the inquiry, it 
would be important to trace the connexion of cheap fares and the 
fluctuations in the passenger traffic. The scale of fares on the Scotch 
lines is very peculiar. The first-class fares are intermediate between 
those for England and Ireland ; the second class almost precisely the 
same as on the English lines, but quite 20 per cent, higher than those 
on the Irish lines; the third class fares are 14 per cent, above the 
English, and 49 per cent, above those of the Irish lines ; and the par- 
liamentary trains charge fares 2 per cent, above those of the English, 
and 1 1 per cent, above those of the Irish railways. 

It is, however, in the parliamentary trains that the evident advan- 
tages and effects of cheap travelling are to be witnessed. Nothing 
can be more conclusive on this head, than the facts contained in 
Abstracts B and C ; for if any evidence were wanted of the adaptation 
of the railway system to the locomotive 1 necessities of the population of 
this country, it is furnished in the magical effects which the cheap and 
convenient parliamentary trains, stopping at every station, have had 
on the amount of passenger traffic since the years 1846-7, and the 
consequent increase of revenue to railway companies. But the intro- 
duction of parliamentary trains shows a still more wonderful result 
on the passenger traffic of recent years, and of a character but very 
imperfectly understood by even those supposed to be giving attention 
to railway matters. This interesting feature will be seen in the fol- 
lowing table, in which will be found for each year— 

(a.) The total mileage of each class of passengers, deduced from the 
data contained in Table II. 

(b.) The average distance, or number of miles, travelled by passen- 
gers in each class ; also 

(c.) The average distance travelled by all classes of passengers 
taken collectively ; and, 

(d.) Finally, the total distance, or number of miles travelled in the 
aggregate by the whole of the passengers. 
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This table shows that the average distance travelled by the pas- 
sengers of each class is yearly becoming less and less. This is obser- 
vable in a remarkable degree in the second, third, and the parliamen- 
tary classes ; and also to some extent in the first class. The following 
abstract gives a succinct view of these facts : — 



Abstract B. 



During the 


Average Distance in Miles travelled by Passengers in the 


Years 


First Class. 


Second Class. 


Third Class. 


Parliamentary Class. 


All Classes. 


1844—47 .... 
1848—51 .... 
1852 


28-6 
28-2 
26-6 


17-7 
15-7 
15-1 


12-5 
110 
10-0 


20-1 
16-4 
16-0 


17-7 
16-3 
15-8 







The figures given in this abstract disclose the remarkable feature 
connected with the introduction of cheap fares, and which, at first 
sight, may appear anomalous, viz., that of passengers by the par- 
liamentary trains, travelling greater distances than those by either the 
second or third class carriages. An examination, however, of the facts 
given in Table II, with regard to third class passengers, will help 
to throw some light on this result. It will be there seen that, ever 
since the year 1846, little or no change has taken place in the amount 
of the third class traffic ; in fact, the obviously absurd plan in use in 
this country, of having four classes or grades of passengers, has had 
the effect of almost neutralizing the third class and substituting the 
parliamentary; but this is evidently not the only effect which the 
cheap parliamentary fares have had on the character of the passenger 
traffic. The upper and middle classes, for whom the first and second 
class modes of conveyance are more particularly designed, are so circum- 
stanced in their travelling excursions, as to be called on to go greater 
distances than those to whom the lower fares are a necessity. The 
avocations, business arrangements, and social relations of the wealthy 
and the middle classes are generally such as to involve the necessity of 
travelling to greater distances, and hence we should naturally expect 
the lessening average distance of each journey as shown in Abstract E, 
with respect to the first, second, and third classes; but whence the 
amount of the increased distances travelled by the parliamentary class 
beyond that by either the second or third class ? It will be found in 
the circumstance of the immense disparity between the fares of the 
parliamentary trains and those of the first and second class, which 
induces a large number of persons, going distant journies, to economise 
their expenses by the great saving in the prices of parliamentary 
trains. And this explanation will be fully understood by any one 
making a careful examination of the ninth column of Table II, and 
also the fifth column of Table III, in which it will be found, that 
during the year 1852 the traffic of the parliamentary class had so 
rapidly and so greatly increased, that 
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The total Mileage exceeded that of the Third Class by 324,416,156 miles. 
The total Mileage exceeded that of the First Class by 209,978,861 „ 
The total Mileage exceeded that of the First and Third) - . „,<.„„. 

Classes united by } 54,616,984 „ 

And even exceeded the total Mileage of the Second) .„ ...... 

Class by / ".»?0,910 „ 

Nothing more is needed to show the growing importance of cheap 
fares, and whence arises the unexpected result of the prolonged aveiage 
journeys in the parliamentary classes beyond all the other classes 
except the first. It might almost, from an inspection of Column 5, 
Table II, and the last column of Abstract D, be affirmed, that even 
railway directors are themselves beginning to understand the import- 
ance of parliamentary trains and cheap fares; for while the fares of 
every other class show a very decided tendency to increase, the scale 
of the parliamentary class has been gradually lowering ever since the 
year 1849 ; and the legitimate consequence of this decrease in the rate 
of charge has been an increase of the revenue of that class, both 
absolutely and relatively, to the receipts from the whole passenger 
traffic. 







Abstract F. 




During the Years 


Amount of Revenue from 


ending 


All Classes. 


Parliamentary 
Classes. 


Katie- of Receipts in Parliamentary 
Class to all Classes. 


30th June, 1849 .... 
30th June, 1852 .... 


£ 
6,105,975 

7,984,652 


£ 
1,059,786 

1,809,163 


17*3 per cent. 
22-7 per cent. 


Increase .... 


1,878,677 


749,377 





It thus appears, that no less than 22'7 per cent, of the whole 
revenue from passenger traffic arises from parliamentary fares. 

Apart from their financial interest and value, some of the con- 
clusions arising directly out of the preceding tables and abstracts 
are of immediate importance in questions hereafter arising in this 
paper. 

1st. The fact that, while since the year 1842, the extent of railway 
communication has increased 396 per cent., the number of 
passengers has increased at the higher ratio of 457 per cent. 

2nd. Although the total mileage has increased from 332,500,000 
miles to no less than 1,370,792,153 miles per annum in the 
same period, still the average distance travelled by each 
passenger, taking all classes collectively, has decreased from 
17*5 miles to 15*8 miles each journey ; and, 

3rd. Consequently, this modification in the traffic of passengers 
must be attended with an increased number of arrivals and 
departures from the various railway stations, relatively to 
the whole amount of passenger traffic; a circumstance which 
will be found to have an important bearing on some of the 
results to be hereafter discussed. 
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Much has of late been written on the causes of railway accidents, 
and an endless variety of suggestions have been offered for their pre- 
vention for the future; but, almost without a single exception, the 
whole of what has been written, and all the remedies proposed, 
appear to have originated from observations on isolated, or at all 
events on a very partial number of cases, and nothing like a fair 
attempt has been made to analyse the whole of the accidents, so as to 
show the numerical frequency of each kind, or its tendency to occasion 
loss of life or limb. Some, while urging the necessity of improve- 
ment in the use and management of signals 2 will be found to assume 
that nearly all the accidents are due to causes which the suggested 
improvements would remove. Others again, while adopting the same 
view to a greater or less extent, take for granted that the bulk 
of all the accidents assume the form of collisions, and not contenting 
themselves with the simple aid of the telegraph and other station 
signals, bring before the public new fjrms of breaks and other kindred 
appliances calculated to stop, in a speedy manner, trains while in 
motion. These, and many other modes of looking at railway acci- 
dents, may, and very likely will, lead to improvements; but it still 
will be found that the majority of accidents would still be left 
untouched, and a great deal would remain to be done before anything 
like a considerable reduction in them is effected. By looking at so 
important a subject from such partial points of view, very little benefit 
is to be hoped for; and under this conviction, it has been believed 
necessary, prior to entering on the consideration of remedies, to ascer- 
tain, as correctly as possible, the true nature, extent, and causes of the 
various kinds of accidents. 

A little reflection will suffice to show that all railway accidents 
may be so classified as to exhibit them — 

1st. In relation to causes directly connected with the state and 
condition of the road and permanent way ; and, 

2nd. As connected with the construction and management of the 
rolling stock, namely, engines, carriages, trucks, &c. And 
this last branch of the classification is susceptible of many 
subdivisions; for even assuming that the permanent way, 
locomotive machinery, and appliances, were perfect in con- 
struction and durability, a large class of accidents will be 
found to take place from causes involving the considera- 
tions of skill in the management of the various details in 
the government of a railway and the working of trains and 
signals. 

In the fallowing analysis of the accidents, an attempt has been 
made to effect such a classification of them as would admit of showing 
to what extent tbey were due to causes beyond the control of the 
respective companies ; and also to exhibit in what degree they were 
due to causes falling within the control or management of the 
companies. 

By this mode of inquiry, results, it is hoped, will be arrived at to 
enable the public to judge and to distinguish to what extent the 
frequently occurring accidents are susceptible of diminution, either by 
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the exercise of greater vigilance on the part of the railway staff and 
the employment of greater intelligence, or by bringing into more 
prominent view the defects in the construction and maintenance of 
the permanent way and the machinery, to arrive at conclusions sugges- 
tive of improvements. 

In such an analysis, considerable care is needed as to the precise 
form or kind of cause under which the accidents should be arranged ; 
for it is evident that the same general form of accident might be 
repeated over and over again, but in a slightly modified form in 
regard to some of its details, thus rendering it quite possible to make 
many subdivisions in the general class or cause. It must, however, 
be obvious that subdivisions of this kind might be carried so far as to 
deprive the results of any practical value, unless each embraced a suffi- 
cient group of facts from which conclusions could be drawn, not only 
as to the characteristic results of that particular class of accidents, but 
also as to the permanency of the connecting circumstances usually 
giving birth to them : no importance could be attached to such minute 
subdivisions. In order to avoid the evils which would result from 
any attempt to deduce general principles from observations on a dis- 
tinctive group of accidents of small numerical value in itself, several 
such groups have in many cases been combined, having one or more 
points of common agreement. Keeping considerations of this kind 
closely in view, and never losing sight of the urgent necessity, that the 
results to be arrived at should have a strictly practical bearing and 
application, the analysis made has recognized twelve principal causes 
or rather conditions under which accidents have taken place, six of 
which are assignable to circumstances over which the companies have 
no direct or certain control; the other' six embracing causes which 
fall directly under the control of the companies, their officers and 
servants. 

Having thus decided on a mode of inquiry which was deemed 
calculated to exhibit with sufficient precision for practical purposes 
the causes of the various accidents, it next appeared important to 
adopt a separate and distinct classification of them as they affected 
passengers, as they affected the public not passengers for the time 
being, and as they affected the officers and different servants of railway 
companies. 

As it was also of importance to determine the variations, if any, 
at different periods in the frequency of railway accidents from different 
causes, the results will be found given for each year, for each cause, 
and for each class of persons. 

In the following eight tables will be found a detailed record of the 
number of persons killed, and the number injured, in each year since 
1 840, from each of twelve different causes. 

Table IV. has reference to passengers only. 

Table V. has reference to the public not passengers, very often the 
friends of passengers accompanying them to the station, or meeting 
them on arrival. 

Table VI. has reference to trespassers on the lines. 

Tables VII. — XI. inclusive, relate to the employes of the com- 
panies. 
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The following is a condensed summary of the results of the pre- 
ceding eight tables :— 

Abstract G. 

Deaths and Injuries amongst Different Glasses, from all Causes, from the 
7th August, 1840, to the 31st December, 1852. 



Class. 


Killed. 


Injured. 


Ratio of Injured to 
Killed. 




266 
175 
306 
73 
116 
127 
117 
648 


1,796 

65 

84 

94 

123 

100 

65 

321 


675-20 per cent. 
37-14 „ 
27-45 






128-77 „ 




106-04 ,, 




78-74 „ 
55-56 „ 






49-54 „ 






Total 


1,828 


2,648 


144-86 per cent. 





The last column of this abstract shows in one respect a most 
remarkable difference in the way in which the accidents affect pas- 
sengers and the servants of the companies. The number injured 
amongst passengers exceeds thai killed by 675-20 per cent.; but 
amongst railway servants, the number of injuries falls short of the 
number of deaths, the ratio of injuries being almost exactly 65 per 
cent, of the deaths. The cause of this distinction will hereafter 
appear. 

On referring to Table II. preceding, it will be found, that within 
the same period to which the facts of the preceding abstracts relate, 
the total number of passengers has amounted to 615,133,727. And, 

615 133 727 
consequently, y -^~ or one in every 2,312,533 passengers has 

been killed since the 7th of August, 1840. 
.,..., 615,133,727 

Ana in like manner — YtM — or one m ever y 342,502 passen- 
gers has sustained serious bodily injury in the same time. So that, if 
the causes which have hitherto prevailed in producing railway accidents 
should remain constant, the preceding ratios would measure the risk 
of life and limb in railway travelling. 

The following table gives the result of Tables IV. to XL, in a 
more condensed form, by omitting the causes of the accidents. 
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The following condensed summary of this table, in so far as pas- 
sengers are affected, shows, in a very satisfactory way, the gradual 
diminution of railway accidents. 



Abstract H. 



Pebiod. 


Passengers. 


Ratios. 


Number. 


Killed. 


Injured. 


One killed in 


One injured in 


1840-43 


57,617,578 


61 


260 


944,550 


221,606 


1844-47 


156,698,002 


68 


370 


2,304,382 


423,508 


1848-51 


264,173,027 


107 


785 


2,468,907 


336,526 


1852 


86,758,997 


30 


381 


2,891,966 


227,714 







It thus appears that, while in the years 1840-43, there was 1 
killed in every 944,550 passengers, there was, in the years 1848-51, 
only 1 in every 2,468,907 passengers, being not one death for two 
which happened in the earlier period. 

So also will a reduction be found to have taken place in the ratio 
of passengers injured. 

In like manner will Table XII. furnish the means by which to 
determine the relative number of railway servants killed and injured 
in the same periods ; but it is proposed, in the first place, to keep to 
that part of the inquiry which affects the passengers only. This, 
although really the least important branch of the subject, so far as 
loss of life is concerned, is, notwithstanding, that in which the general 
public is most interested ; and, as the daily and periodical press have 
recently taken up the matter so warmly, as complete an analysis of it 
will be given in this paper as the available facts and data will admit 
of being accomplished ; and, in order to carry out this view, the whole 
of the materials have been re-arranged in the following eight tables, 
from which a very distinct and complete knowledge of the intensity of 
each cause in producing accidents among all the classes of persons ob- 
served upon, in each year, and throughout the whole period, may be 
obtained. 

It will be seen from Tables XIV. and XV., that the number of 
deaths from railway accidents among the public, not being either 
passengers or employes, is much greater than amongst passengers 
merely. 

The number of passengers killed, according to Table XIII., is 266. 

The number killed of the public (neither passengers nor employes), 
by their own negligence, and of trespassers* is 481. 

But the consideration of the last group of deaths will be likewise 
reserved for discussion in the latter part of this communication. 
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The preceding eight tables have been given in the present very 
complete form, so as to admit of other inquirers who may happen to take 
a different view of the manner in which the subject should be treated, 
to make new combinations for themselves. The following Table, XXI., 
on next page, shows, for three different periods of years, the ratio of the 
mortality per cent, from each cause to the mortality from all causes; 
and, so far as passengers are concerned, some of the results are rather 
curious. 

It will be seen from the first section of this table, that the deaths of 
passengers from collisions, and from trains running off the line, which 
constitute a large portion of the whole, have been gradually diminishing, 
while deaths from passengers falling from the trains have scarcely 
varied. Again, the deaths from axles breaking, in the four years 1 840-3, 
formed 8 per cent, of the whole deaths in that period ; but, since the 
year 1844, not a single death of a passenger has taken place assignable 
to that cause. And in regard to deaths from the breaking of other 
parts of the machinery none have happened since 1847. 

In the latter part of 1840, one death of a passenger was occasioned 
by the running of a train into the station ; but no other since that 
time, although 21 have been injured from the same cause at different 
periods. The deaths of passengers from collisions at stations increased 
subsequent to 1843, and have since remained nearly uniform at about 
15 per cent, of the deaths from all causes. 

The deaths occasioned by passengers jumping from trains while in 
motion have increased in a very remarkable manner ever since 1840, as 
well as the deaths from passengers mounting trains while in motion. 

Results of the kind now enumerated, although given in strict 
accordance with the methods of many statistical inquirers, are, if 
given in such form only, liable to a serious objection, for in every case 
where the intensity of a variety of causes is being measured, the 
pressure of any one or more of the causes might actually be remaining 
constant, while the form of the preceding table is capable of making 
them appear as increasing or decreasing in intensity, and vice versa, 
the intensity of the same causes might in reality be undergoing great 
modifications, and at the same time appear uniform in the table. An 
attentive consideration of the principle on which the table is con- 
structed will show this to be the case ; and the actual facts contained 
in it furnish an excellent illustration of these remarks. It will be seen 
that, in the period 1848-51, no deaths have taken place among pas- 
sengers from the causes placed third, fourth, and fifth in order ; and 
the immediate effect of the exclnsion of deaths from these causes is to 
give an apparent augmentation of intensity to the remaining causes in 
operation in that period; a similar effect would also be produced, 
although not in degree the same, by any fluctuations whatever in the 
intensity of one or more of the causes. The proper use of such a table 
as that now under consideration, is to direct attention to the fact of 
disturbing causes being in operation, but not to measure the degree or 
exact extent of the intensity of each cause, which must be determined 
by a different method. 

It is not easy, in a short paper, to follow a course of argument 
keeping clearly in view the many fluctuations in the ratios of deaths 
among a great variety of causes ; but it is obvious, that a number of 
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the circumstances, under which railway accidents have taken place, 
are for many purposes susceptible of the very simple classification 
already more than once alluded to. 

_ A large number of the deaths are assignable to causes over which it is 
evident the directors and managers have little, if any, control, such as — 

(a.) Passengers mounting trains while in motion. 

(5.) Passengers jumping from trains while in motion. 

(c.) Passengers falling from trains while in motion. 

(d.) Axles breaking. 

(e.) Machinery breaking. 

(/.) Passengers being run over. 

And if all the remaining causes in the preceding tables were placed 
to the credit of the management of railways, and held as coming in 
some measure under the control of the railway officers and servants of 
the companies, little exception can be taken to the classification on 
the ground that it is calculated to underrate their responsibilities. 

The following abstract will show the results thus arrived at : — 

Abstract I. 





Number of Passengers. 




Killed. 


Injured. 


(A) Beyond control of the Companies 


119 
147 


171 


(B) Under control of the Companies (including mis-1 


1,625 


Ratio per cent, of (A) to the whole 


44-7 
55-3 


9-5 


Ratio per cent, of (B) to the whole 


90-5 







It will thus be seen, that about 44 - 7 per cent, of all the deaths has 
taken place from causes over nearly all of which the passengers them- 
selves have control, the exception being the eight deaths included in 
causes (d) and (e), and for which the companies can scarcely be in any 
way held responsible. But in regard to the injuries, 9 '5 per cent, only of 
the accidents are so circumstanced, which calls attention to a very 
remarkable feature in the results now under consideration. 

(«.) The deaths from causes beyond the control of the companies 

form 69 - 6 per cent, of the number of injuries from the same 

causes. 
(5.) The deaths from causes under the control of the companies are 

9 per cent, of the number of injuries from the same causes ; 

and 

Hence the tendency of accidents, which may be considered to arise 
from details of management, is to inflict bodily injury rather than to 
occasion death; for in respect to every 100 injuries, 9 deaths take 
place from corresponding causes, while among the accidents due to 
causes within the influence of the passengers themselves, for every 100 
injuries nearly 70 deaths occur. 

This method of stating the results naturally leads to the inquiry, 
Do the accidents, falling within the class of causes assumed to come 
under the control of the companies, increase or diminish ? 
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The classification in Abstract I., it will be seen, includes the deaths 
of the miscellaneous groups in Tables IV. to XI. inclusive, and also 
Tables XIII. to XX. inclusive, as coming under the control of the 
companies ; but it must be obvious, that some of these accidents will 
be due to causes over which the companies cannot be supposed to 
have any control whatever. The more correct comparison will there- 
fore evidently be that between ascertained causes only ; and the fol- 
lowing abstract is so corrected :.— 

Abstract J. 





Deaths of Passengers during 


Causes. 


1840-43. 


1844-47. 


1848-51. 




Num- 
ber. 


Per-Centage 
of Total. 


Num- 
ber. 


Per-Centage 
of Total. 


Num- 
ber. 


Per-Centage 
of Total. 


Beyond control of Companies 
Under control of Companies.... 


IS 
30 


37-50 
62-50 


31 

29 


51-67 
48-33 


54 
41 


56-84 
43-16 



It will thus be seen, that the deaths from causes under the control 
of the companies have, in reference to the total deaths from all causes, 
been gradually diminishing ever since 1840. 



In the period 1840-43 

„ 1844-47 

1848-51 



the deaths from all f = 62-50 per cent, of all the deaths. 
causes under control of < =48-33 ,, 

the Companies [=43-16 „ 



So that it is evident, that the class of accidents under the control 
of the several companies is decreasing in relation to the total accci- 
dents in a most satisfactory and very rapid manner. 

In order to avoid the objections which might be urged against the 
preceding mode of comparison, and prominently referred to in speaking 
of Table XXI. preceding, the following arrangement of the facts is 
referred to, which is faultless as a test, but establishes the same con- 
clusion arrived at from a consideration of Abstract J. 

Abstract K, 



Causes. 


Period of Observation. 




1840-48. 


1844-47- 


1848-51. 




57,617,578 


156,698,002 


264,173,027 




Deaths from causes beyond control of) 
Deaths from causes under control of) 


18 
30 


31 
29 


54 
41 


Ratio of deaths beyond control ofl 
Ratio of deaths under control of) 


One in 
3,200,977 

1,920,585 


One in 
5,054,774 

5,403,379 


One in 
4,892,093 

6,443,244 
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There is here evidence, not only of a great diminution of all kinds 
of accidents to passengers, but, what is exceedingly satisfactory, of 
those accidents which are due to causes assumed to be under the 
control of the companies, in a very remarkable degree compared with 
the remaining class of accidents. 

For while deaths from causes beyond the control of the companies 
have, between the periods 1840-43 and 1848-51, diminished in the 
ratio of 49 to 30, those from causes under the control of the com- 
panies have diminished in the ratio of 64 to 19. This result is cer- 
tainly one not generally understood by the public, for not only are all 
railway accidents supposed to be very much on the increase, but, those 
due to details of management, are believed to be rapidly and alarm- 
ingly so. The facts of the case do not support this view, for they 
disclose the truth, that railway management, so far as accidents pro- 
ducing deaths among passengers are concerned, has greatly improved, 
and apparently in a steady and high ratio. 

In the period 1840-431 the deaths from [ = One in 1,920,585 Passengers. 
„ ] 844-47 > causes under the control I = „ 5,403,379 „ 

„ 1848-51 J of the Companies (.= „ 6,443,244 „ 

So that this class of accidents has since diminished to about 30 per 
cent, of its frequency and magnitude in the year 1843. 

These results, viewed in connection with those of Abstract H, give 
birth to some interesting considerations. If regard be had to the 
causes of railway accidents, so far as they can be controlled by the 
companies, it is obvious that the increasing extent and complicated 
system of the railway communication, as it now exists in its ramified 
arteries over the country, together with the modifications in passenger 
traific of recent years, enumerated in Clauses 1st, 2nd, and 3rd, of 
page 297-, would, unless greatly improved management were keeping 
pace with the growing extent of railway traffic, lead to an immense 
increase m the number of accidents, not only absolutely, but relatively 
to the amount of that traffic. 

If, therefore, the results of Abstracts H and K be borne in mind, 
which shows that the loss of life among passengers, from all causes, 
has decreased in recent years, and while it is, at the same time, 
evident that the class of deaths which has taken place, from causes 
under the control of the companies, has, in relation to the whole of 
these reduced deaths, been subjeot, year after year, to a greatly 
increased rate of reduction, as shown in Abstract K, every one must, 
notwithstanding the present popular outcry, be satisfied that means 
and influences are actively at work which are daily increasing the 
safety of life in railway travelling. Whether this change be due to 
the better general regulations enforced by the directors of the com- 
panies, or to the improved skill and intelligence of their officers and 
servants, still the results of this inquiry afford the most striking testi- 
mony, from the recent improvements and increased safety in railway 
travelling, that the same means will be persevered in to effect a 
still further reduction in the frequency and intensity of railway 
accidents. 

An inspection of Tables XIII. and XXI. will show the relative 
number of deaths arising from each cause; and, in regard to those 
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accidents supposed to be under the control of the companies, the most 
important are those under the head of collisions and running off the 
line. It has been said of late, that the great bulk of all the railway 
accidents is due to collisions ; but an inspection of Table XXI. will 
show that — 

Collisions at stations constitute 15 - per cent, of the whole deaths among passengers 
Other collisions, not at stations, 7*5 „ „ 

In all 22-5 per cent, of all the deaths among passengers. 

When, however, we arrive at that point of this inquiry in which 
the rate of deaths of all classes of persons, including employes, is con- 
sidered, it will be found, that of a total of 1,828 deaths, not more than 
119, or not one-fifteenth, has been occasioned by collisions of all sorts. 
Collisions do not, therefore, appear to affect railway servants so much 
as other causes. As they form, however, more than a moiety of all 
the accidents assignable to causes under the control of the companies, 
it may be important to view this group of casualties by itself. And 
the following abstract will show the ratio of collisions in different 
periods : — 

Abstract L. 





Number 
of Passengers. 


Collisions, not at Stations. 


Collisions at Stations. 


Pjskiod. 


Number 
of Killed. 


Being one in 


Number 
of Killed. 


Being one in 


1840-43 

1844-47 

1848-51 


57,617,578 
156,698,002 
264,173,027 


7 
11 

8 


8,231,082 
14,245,273 
33,021,628 


6 
11 

16 


9,602,929 
14,245,273 
16,510,814 


1840—1851 


478,488,607 


26 


18,403,408 


33 


14,499,655 



An examination of the fourth and sixth columns of this abstract 
shows, that even this class of accidents, on which so much importance 
has been placed, is rapidly diminishing in amount, the deaths by 
collisions at stations having, in the last period of observations above 
enumerated, decreased to about 58 per cent, of the ratio in the first 
period ; and those by other collisions having actually been reduced in 
the most recent period, to only 25 per cent, of their ratio in the earliest 
period. These results are of great importance; and while they are 
very satisfactory in showing a diminution of deaths from all kinds of 
collisions, they are further practically useful in proving, that while 
the deaths have been reduced to one-fourth in one group of collisions, 
they have undergone a reduction to the extent of 42 per cent, only 
in the collisions at stations. This ought to awaken attention to this 
latter group of accidents ; and those entrusted with the general super- 
intendence of the stations should have the subject forced on their 
attention. 

Collisions of railway trains being one of the many causes of acci- 
dents which come 80 obviously under the control and management of 
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the companies, they have been thought of sufficient importance to 
justify a very minute analysis of them, with the view of pointing out 
the peculiar circumstances under which they usually take place, and 
thereby to be suggestive of means for their prevention for the future. 

In this part of the inquiry, it has been found impossible to pursue 
the subject further back than the beginning of 1844; and, therefore, 
the observations will be confined to the nine years 1844 — 52 inclusive. 
Collisions, as may be easily supposed, take place under a great variety 
of circumstances ; and it is often a difficult matter to arrange them 
under any well defined system of classification; consequently, in the 
following tables, such cases only were included in the respective groups, 
as distinctly and unmistakably contained some common and important 
characteristic, and all anomalous cases are, therefore, placed in a mis- 
cellaneous group by themselves. 

Heretofore, in using the word accidents, it has meant accident to 
life, and has been used synonymously with " loss of life " or death ; 
but many collisions take place unattended with fatal consequences ; 
and, although we shall hereafter show the loss of life consequent to 
each kind of collision, still it is important to discuss, in the first place, 
the conditions under which collisions of various kinds do take place, — 
therefore, in the following Table, XXII., no notice is taken of the 
number of persons killed and injured. 

In treating of the deaths of passengers in the preceding part of 
this paper, it was assumed that all collisions were due to causes over 
which the company had control ; but, in the following table, it will 
be seen, that of the 174 classified collisions, as many as 28 took place 
under circumstances which it is, to a very great degree, impossible to 
control, and, in fact, the collisions were of a nature, against which it 
would at all times be exceedingly difficult to use precautions which 
would effectually prevent them. They will be found in Section A of 
the following table, and are all more or less accounted for by the state 
of the weather. Fog-signals, and some other appliances, might, in a 
few of these instances, be made available ; but in the majority of the 
cases it is difficult to suggest a certain remedy. 

Sections B and C of this table may be considered to embrace 
collisions, the causes of which are certainly, to a very great extent, 
completely under the control of the companies; and it must appear to 
every inquirer that, of the 34 collisions in Section B, the great bulk 
were absolutely preventable by a sufficient amount of care. For 
example, of the 18 collisions enumerated in columns {a), (b), (c), and 
(d) of this section, 15 are due to portions of the trains becoming 
detached, and 3 to defective " breaks ;" and it is difficult to conceive 
any sufficient reason to justify a continuance or repetition of accidents 
from these causes. No doubt the couplings of carriages may, under 
extraordinary circumstances, be found to give way, even when great 
vigilance has been iised; but such an excuse can be of no avail in the 
face of so many accidents of this kind as are now under consideration, 
and there certainly does appear strong reason to condemn the system 
of management which permits a series of collisions from these causes. 
Again, it will be found, that no less than 16 collisions took place, 
owing to the trains having been retarded by accidents to some portion 
or other of the engine. It is, no doubt, sometimes difficult to deter- 
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mine on inspection, the defects in the mechanism of an engine, still 
the collisions from this cause hare been so many, that it is impossible 
to conceive a due amount of scrutiny to have been always exercised 
in the determination of the state of the locomotives. Greater precautions 
have of late years been taken to guard against this class of accidents, 
and greater knowledge also now exists as to what constitutes dura- 
bility and efficiency in many parts of the machinery; it is, therefore, 
to be hoped, that still further improvements will, in these respects, 
yet take place, and prevent collisions from any such causes. In fact, 
an examination of column (e), Section B, of this table is sufficient to 
show, that during the last four years a marked improvement has taken 
place. 

The collisions in the five years 1844-48, from the causes now) _.« , 

under consideration f ' 

In the four years 1849-52 = 6 

But in the former period, the extent of railway mileage was to 
that in the latter as 15,337 to 25,529, and consequently if this kind 
of collision had taken place in the latter period in the same ratio as in 
the former, the number would have been nearly 17, while, in fact, it 
amounted to only 6. And there appears no sufficient reason why this 
improvement should not continue until all such accidents, or nearly all, 
should disappear. 

The next Section, C, of this table includes a class of collisions of a 
most serious character, and of an alarming extent. It is, perhaps, 
impossible to bring any direct charge against the directors and superior 
officers, on account of the culpable neglect on the part of the inferior 
servants, to which these accidents are immediately due ; but the very 
enormous extent of them should call forth some more effective system 
of supervision for enforcing a faithful and certain observance of the 
regulations of the companies. Of the 174 collisions, of which the 
causes are classified in Table XXII., the extraordinary number of 104 
have arisen out of what can be described as nothing but the most 
culpable neglect. 

1 8 are due either to the neglect or mismanagement of signals. 
47 have arisen from drivers neglecting signals, and other kinds of careless 
driving. 
4 are due to the omission of the use of the " break." 

15 are owing to pointsmen neglecting their duty. 

4 are owing to the neglect or carelessness of station masters. And 

16 have been occasioned by the inexcusable neglect of leaving waggons and 

portions of trains on the line, when the same line was in use by other 
trains ; this last cause has, however, nearly disappeared during the three 
years 1850-52, not more than one collision yearly having taken place. 

In Section D, the last of Table XXII., it will be found that 
column (c) contains no less than 134 cases of collisions, which it has 
been found impossible to classify in a satisfactory manner ; but they 
are all attributable to neglect on the part of the servants of the 
companies. 

The facts recorded in this table are of grave importance; and, 
although the directors of railway companies have done an immense 
deal in recent years to protect passengers against loss of life and limb, 
they are still imperatively called on to take the subject of the fre- 

tJ 
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quently recurring collisions more thoroughly into consideration than 
they have yet done. When such most culpahle neglect exists, as is 
evident hy this table, the public have a right to demand more com- 
plete protection. 

The next table to be considered is Table XXIII., which follows 
the same principles of classification as the table immediately preceding, 
only that in addition, the number of deaths and injuries due to each 
kind of collision is specified, for employes as well as passengers. 

From this table a very clear notion may be formed of the danger to 
life and limb of passengers by collisions taking place from different 
causes. It would appear that — 

(A.) The 28 collisions, from causes assignable to the) „ , ,, , fiq inil]rie9 

state of the weather, produced / i deaths and ba ln J une3 ' 

(B.) The 34 collisions, from defects and breakage of) •. . „-,, 

machinery, produced f " " 

(C.) The 104 collisions, arising from classified causes) „. „„ 

of neglect in railway servants, produced I " " 

(E.) And the 134 collisions arising from unclassified) ,. .j,, 

causes, produced J " " 

It hence follows, that in each of the above groups the ratios of 
deaths and injuries to passengers were as follows:—- 

In group (A), each collision produced '071 deaths and 2'464 injuries. 
„ (B), „ -324 „ 6-118 „ 

„ (C), „ -202 „ 2-933 „ 

„ (E), „ -119 „ 4-336 „ 

And Group B, or collisions arising from defects and breakage of 
machinery, has evidently the greatest tendency to occasion not only 
death, but likewise injuries to passengers, in relation to the number 
of collisions. This is not quite in accordance with the features atten- 
dant on railway accidents generally, in which it will be observed that 
those causes usually most fatal to life are accompanied with a reduced 
ratio of injuries. This will appear in a strong light when the part 
of this inquiry, relating to employes, is considered. 

An examination of the final columns of Table XXIII. will show 
that the ratio which the number of injuries bears to the number of 
deaths arising from collisions differs very widely from that from acci- 
dents from all causes, as exhibited in Abstract (jr., both as regards 
passengers and servants of the companies. 



Class of Accidents. 


The Ratio of Injured to Killed among 


Passengers. 


Employe's. 




675-20 per cent. 
2301-96 „ 


65-03 per cent. 
225-49 „ 









It hence follows that the injuries greatly exceed the deaths amongst 
passengers in both of the above classes of accidents. On the other 
hand, the deaths amongst employes exceed the injuries from all causes 
in the aggregate; but in the class of collisions, the injuries, as with 
passengers, much exceed the number of deaths. 



1853.3 



Analytical View of Railway Accidents. 



325 



I 

■s 

a 



•I 

« a 
«s •» 

■Ks r—f 

I* 
*.£ 



I 3! 
. Rs CO 



it 
l>1 

<^ 



11 
2$ 



•fe 






o 
H 

-a 


s 


•paoufni 


o 

«3 


cjD 
«5 




^ 


o 


CD 


co 


O 

CO 


rH 
CM 

CO 




s 
i 

"a 
"S 
0* 

*o 

u 
« 
io 

CJ 

o 

3 
a 

o 

« 

-a . 

12 

ftO 

IS 

SI. 

.as 

a*; 

«rH 

Is 

SjB 

Ba 

«*■£ 
a£ 
.2 * 
'S„- 

11 

Oh 3J 
O 6J3 

do a 

J5 

a 

» 9 

s ■ 
g-S. 

. c » 

« 

^? 

u 
t- 

S 
a 





C3 

A 

"S 

j3 
H 


•paiUH 1 *° 


■* 


^ 


Os 


c^ 




00 


oa 


in 


^3 


ft 

s 


'p3JIlf«X J ^ 


1T- 


□0 


as 


(M 


IV- 


■m 


->* 




a 


pafUM 1 " 


CO 


C-1 


O 


t- 


CO 


O 


t- 


« 


5 


J» fe O O *-H 

S Z U 'S ! 


CM 


in 

CO 


O 


CO 


CO 

eg 


CM 


CO 

CO 


•* 


CO 

o 

CO 


CD 

S3 


•a 
1 




•pamfui | * 


CO 


CO 


CM 


CO 
OC 


o 

CO 


O 

rH 


rH 
CO 


I 


CO 
00 
CO 


•p9[l!X | ^ 


co 


CM 


*■" 


tr~ 




00 


•- 


" 


ft 


ft 

1 


■pajnluj | *° 


t- 


<M 


uC 


o 


in 


CO 


^ 


»n 


CO 
OS 


'P3IIIH 1 ! 


CO 




w 


CO 


^ 


CO 


CO 


SO 


CO 


a?3 5 


t- 


eg 


CO 

CS1 


O 
CO 


CM 
CO 


CM 
CM 


CD 
CO 


CO 
CM 


CO 


CO 

CO 


B £ « 3J 


1 


•paanCai 


oa 


CO 




fr- 


CO 


CO 


G5 


CO 

n 


e 


QD 


•P3|I!M 


tM 




CI 




rH 




CO 


~ 


« 


CO 


ft 

S 
w 


■paanLiq ( '-' 


PD 


CO 




oo 


"M 


cn> 


-• 


c - 


s 


•P3[I!X i ; 






•^ 


CI 


o 


CO 


CO 


o. 


2 


,3 S o o 


ca 


s 


l-H 

H 


o 


CO 


in 


CD 
CM 


en 


l-H 

CM 


CO 


2 w 

S CD 

Id 


Ph 


•paanfuj 


CO 


-o 
co 




(M 


CI 

ITS 


CM 


CM 


00 




s 


•pallia ) °* 


CQ 




L^ 


=C 








» 


S3 


1" 


■painful | "* 


■* 


i2 


CO 


CI 


co 


■* 


co 


CO 


frf 


•PSII'X 1 i 


CO 




r-. 


"* 


CM 




CO 


■* 


Jl7 


I 


•3 3 J 


m 


O 
t-t 


i-H 


O 
CM 


CO 
rH 


t- 


O 


cn 


l-H 


O 


ft 


ail 


i 

PM 


■paanfax 








H 












S 


*Pai(«X 1 . : 


rH 
















rH 


a 


•pajnCui | : 




M 














CO 


*pa«ra 1 : 


















! 


i £3 a 

p S o o 




l-H 


CO 


CO 




- 








CO 


ri 


8 sl 

» t« a 

««£ 

o 


so 

rH 


•pa-mtui 


■* 




CO 




l-H 


CO 


i-t 


CO 


m 


oo 

© 


•p^rcx 1 ^ 




c< 










CO 




3 


ft 

e 


•pajnfui 






■# 




Cl 


rH 






: 


» 


'P8IITH 


■^ 




" 


r-l 


- 


^ 


"* 




" 


3 




CO 


i-H 


Tt* 


"<? 


■«*< 


CO 


eg 


CO 


in 


CO 


Hi 

is 


*«3 

1 


(0 

p- 


■pajnL"u[ j % 






1-1 






co 


-* 


s 


g 




















o. 


ft 
S 


;pajnfui | r-i 






r^ 




rH 


rH 




cl 


CD 


•WITH ! i 




rH 






F— ( 




rH 




CO 




00 


^ 


CN 


CO 




CM 


-* 


CM 


CO 


CO 


8-3 

* E.I 
CMS 


I 


■p.i.mCui 1 : 












S 




i 


2 


"P^I'iX 1 ' : : : : i \ • | j 




■pa.int'ui | ::•:••:.; \ • 


•P8IH3 1 ::::::: i i 1 ■ 


g"3~ » 


t-i 


CS 








rH 


CM 




rH 


t- 


HI" 8 '! 

** S '£ B. 




•pa.mfu[ | ^ 


•* 


■* 


^ 






C7S 


■* 


r2 


& 




















c 


B. 
S 
H 


















cx 


=c 


■T»IU3 1 : 




,-H 






r- 




rH 


: 


» 


a s o o 


t- 


CT 


CN 


CO 


:■ 


t-H 


CM 


eg 


CM 


3 






i 


in 


CO 




i 


CO 


© 


co 


CM 

in 
on 


1 



326 



Analytical View of Railway Accident*. 



CDec. 



1 



S 






"fe. 



« 



X of « 

ail 






<3 



* 



I 5 
I 



n 

I 


So 

a 


•pamCtti 


o 
CD 


CO 

CO 




■* 


in 

o 


CO 
CO 


co 

r-i 


o 

CO 


CI 

CO 


r* 




paira 


o 


-* 


-dl 


a> 


^. 




CO 


OS 


m 


m 




1 


-painful 


1-- 


«N. 


00 
CM 


as 


CM 
IN 


*>. 


r-i 


■* 


i^ 


in 




paira 


- 


CO 


IN 


CO 


*^ 


co 


O 
rH 


t» 


OS 


m 






00 

i-H 


cq 


in 

CO 


o 
■c* 


co 
co 


CO 

cq 


cq 


00 

CO 


■* 

■* 


00 

o 
co 




1 

-1 

s 

o 


E 

s 

en 


■panifai 


IN 








IN 


~ 


^ 






CO 




'P'lmi 






~ 






: 


<N 






CO 




i 

a 


•painful 




IN 


3 


*a 


*^ 


CO 


»C 


- 


CM 


CO 




•psira 




- 


- 


-*i 


rH 


m 


(N 


N 


«>. 


CO 
IN 




Jill 


rH 


CiJ 


i-H 
r-4 


CO 
rH 


CO 


e- 


ira 


cq 


CO 


CO 

to 




u 

bo 

s 
1 

M 

1 
o 


i 

bo 

1 
i 


•painful 


*■« 


CO 

CO 


in 

CO 


in 


CO 

1— i 


CO 
CO 


<N 


in 

CO 


CO 

m 


00 

(N 




•psrra 




CO 


- 










CO 


- 


CO 




f 


•pamCai 




IN 


CO 




CM 




p— l 






CO 




•p^nm 




« 






- 




iO 






w 




iS.ScS-8 


CO 


CO 


co 


CO 


co 


CO 


CO 
i-H 


CO 


CO 


rH 




M 

o 

s 

S3 
bo 
g 

3 


fcfl 

n 
S 
Ph 


•paanfaj 


t-» 




OS 

CO 


en 


CM 
CO 


CO 
t— I 


»f3 

in 


o 

00 


CO 

"H* 

CM 


m 
in 




•psira 


IN 




IN 


as 


CO 




- 




IN 


CM 




1 


•painful 


IN 


CO 


H< 


CO 


r-l 


rt 


u 


CO 


■* 


CO 

m 




P'tlTH 


rH 


~ 


- 


IN 


tfi 


^ 


CO 


m 


IN 


CM 






o 


co 


CD 


00 


c- 


■* 


CO 


co 
cq 


CO 

cq 


CO 
CO 

rH 




S 

d 

V 
01 

a 

CM 
Q 

ct fl 

i 

be 

1 

SO 


2 

w 

if 

CO 

1 


•painful 


CO 


cc 


CO 


w 


CO 
IN 


CO 


c>> 

in 


CO 


m 

IN 


en 

CM 

CO 




•p'inx 


CO 


~ 






r-l 




m 


CO 


CM 


00 




1 


•painful 


in 






r-4 


CM 




rH 




rH 


o 




•p^HHI 








1 si-l 


•* 


■* 


cq 


co 


O 


"* 


00 


t> 


CO 


CO 




3 


00 


m 

•cr 

CD 


CO 
-01 
00 


H< 
OO 


CO 
00 


OS 

-o« 

CO 


o 
in 

CO 


m 

CO 


IN 

in 

CO 


CO 





1853-3 Analytical View of Railway Accidents. 327 

Of the 308 collisions recorded in Table XXIV., it will be found 
that — 

(a.) 48 have consisted of one passenger train coming into collision with another. 

(4.) 156 have consisted of collisions by passenger trains running into trains of 
another description, such as luggage, coke, mineral, contractors', &c, 
trains. 

(<;.) 51 have been occasioned by other than passenger trains running into pas- 
senger trains. And 

(d.) 53 collisions happened by trains, not passenger trains, running into other 
trains, which were also not passenger trains. 

It may be said, that in all the preceding four groups the public, 
as passengers, were interested, and even the last group, it will be 
found, records that three passengers were killed and six injured, 
although the trains were not passenger-trains. These deaths and 
injuries took place amongst persons in charge of horses and cattle. 

A very characteristic distinction in the number of collisions, under 
Groups (b) and (c), is observable. Group (b) shows the number of 
passenger-trains running into others not passenger-trains, while group 
(c) is the converse kind of collision. Now as passenger-trains usually 
run at a. higher speed than the other trains, the greater number of 
collisions is occasioned by the passenger-trains overtaking the others, 
the difference being almost exactly three times as great. 

What is also somewhat curious to observe in the table under con- 
sideration is, the rather close approximation in the number of collisions 
with each other of trains of a similar kind. The collisions among 
exclusively passenger-trains were, in the nine years, exactly 48 ; and 
the collisions in the same period among trains, exclusively other than 
passenger-trains, were 53. 

The following shows the ratio of deaths and injuries among pas- 
sengers in each group of collisions in Table XXIV : — 

In group (a), each collision produced '375 deaths and 6854 injuries. 
„ (*), „ -141 „ 3-558 „ 

(c), „ -157 „ 5-569 „ 

„ (</), „ -057 „ 0-113 „ 

The highest ratio of deaths, and also of injuries, in the above four 
combinations, will be found in Group (a) ; and for this there is a 
very obvious explanation, for the collision in this group consists of 
one passenger-train running into another ; consequently, in every such 
collision, taking one with another, there will be double the number 
of passengers exposed to risk, which will be found exposed to such 
risks in collisions under Group (b) ; and it is rather singular to find, 
in an inquiry of this kind, so very positive a determination to the 
development of a law of mortality, when so many disturbing causes 
might have been considered to influence the results. If the ratio of 
deaths and injuries in Group (a) be divided by two, the results will 
be, ratio of deaths -187, and ratio of injuries 3-427, not differing 
widely from the results of Group (6), nor from the results of Group (c), 
so far as regards deaths. 

Another obvious and important result, arising out of this table, 
is the caution indicated in regard to the position of passenger to other 
trains on the line ; for it is the mismanagement of this detail which 
occasions fully one-half of the whole collisions which take place. 
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The next Table, XXV, gives a still further analysis of the passenger- 
trains, by showing the number of collisions to each kind of train, whether 
"express," "mail," "excursion," or ordinary train; and further distin- 
guishes, among the collisions to each of these trains, the number which 
have resulted in injury to life or limb, and the number of collisions 
unattended with injury. Other than passenger-trains are excluded. 

In this table, it will be observed, that the collisions of the "express" 
and " excursion" trains have occasioned but one death each throughout 
the whole period of nine years, while the collisions of " mail" trains were 
not attended with a single death to a passenger. So far as collisions 
are concerned, this ought to satisfy the minds of the timid of the 
safety of travelling by quick trains. 

The following is a condensed abstract of Table XXV., in respect 
to passengers only : — 

Abstract M. 





Number of 


Number of 
Passengers. 


Katio of Deaths and Injuries to 


Trains. 


Non- 
serious 
Collisions. 


Serious 
Collisions. 


Killed. 


Injured. 


All Collisions. 


Serious Collisions. 




Killed. 


Injured. 


Killed. 


Injured. 


Excursion .... 
Mail 


3 

1 

8 

42 


8 

7 

13 

173 


1 
1 

46 


26 

74 

36 

1,032 


•091 
•125 

•214 


2-364 
9-250 
1-714 
4-800 


•125 
•143 

•266 


3-250 

10-571 

2-769 




5-965 


Total ... 


54 


201 


48 


1,168 


■188 


4-580 


•239 


5-811 



It will thus be seen, that the ordinary trains have been fatal to 
life above the average. It will, however, be observed, that although 
the excursion trains have occasioned fewer deaths than the ordinary 
trains, yet the ratio of persons injured is nearly double the average. 
It will, likewise, be observed, that one-fifth part of all the collisions 
with passenger-trains are unattended with injury. 

The following Table, XXVI., which includes collisions by other as 
well as passenger-trains, is interesting. 

One remarkable feature in this table is, the disparity in the 
frequency of collisions in different months of the year. It will be 
seen that, in the six months commencing with August and ending 
with January, the number of collisions is more than double of the 
number in the other six months of the year. This is, no doubt, to be 
in part accounted for by the state of the weather, as may be under- 
stood on referring to Section A of Tables XXII. and XXIII.; but 
this would still not of itself be sufficient to account for the remarkable 
difference observable in the preceding table, unless it be that the 
" neglect," recorded in Section C of Table XXII. and Section E of 
Table XXIII., be also to some extent occasioned by the trying nature 
of the weather at the same season. Another curious circumstance is the 
fact that in the last six months of this table, in which double the number 
of collisions have taken place, not quite so many lives of passengers 
have been lost, although the passenger traffic of the same six months is 
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Tablb XXVI. 
Showing the Number of Collisions on the Railways of Great Britain and 
Ireland for the nine Years 1844 — 1852, for each Month of the Year, 
with the Number of Employes and of Passengers Killed and Injured 
thereby. 





Number of Collisions. 


Employes. 


Passengers. 


Month. 


Total 


Not 

resulting 

in Injury 

to Life 

or Limb. 


Resulting 

in 
Injuries. 


Killed. 


Injured. 


Killed. 


Injured. 




13 
15 
10 
21 
15 
25 


4 
4 
3 
4 

4 


9 
11 

7 

17 
15 
21 


2 
2 

"4 
3 
3 


6 
2 

4 

8 
17 


6 
11 

7 
2 


15 




30 




110 


May 


75 




57 


July 


127 






Totals , , 


99 


19 


80 


14 


37 


26 


414 




37 
32 
35 
36 
41 
28 


7 
4 
8 
8 
11 
12 


30 
28 
27 
28 
30 
16 


3 

7 
8 
5 
7 
7 


12 
7 
18 
16 
15 
10 


11 
3 
4 
3 

4 


200 




137 




102 




177 




103 




41 






Totals 


209 


50 


159 


37 


78 


25 


760 


Totals of 12 months.... 


308 


69 


239 


51 


115 


51 


1,174 



greater than in the other six months. For the nine years now under 
consideration, the passenger traffic of the first six months was 
240,307,731, the passenger traffic of the second six months was 
302,959,421. And, consequently, the deaths from collisions, during 
the first six months, were 1 in every 9,242,605 passengers; and, during 
the second six months, were 1 in every 12,1 18,577 passengers. So that 
those figures represent the relative chances of loss of life from collisions 
in railway travelling during the respective seasons, assuming that such 
accidents should for the future observe the same order of distribution. 

In respect of injuries to passengers, it will be observed, that in 
frequency they follow almost the precise order of the collisions them- 
selves — the ratio to collisions in the different seasons being nearly the 
same. The facts in this table are well worth examination by those 
intrusted with the management of railways. It is scarcely possible to 
conceive that any intelligent superintendent of the trains of a railway, 
who thoroughly masters the facts in regard to collisions contained in 
Tables XXII. to XXVI. inclusive, could not devise some means which 
would prevent the recurrence of so many accidents of this class. 

The only remaining table now to be brought forward on the subject 
of collisions is the following one, Table XX VII. in which are shown 
the places on the line at which the various collisions have taken place. 
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It will be found that, of a total number of 308 collisions, no less 
than 110 have taken place at stations, or the very places where the 
greatest care and vigilance are required and might be exercised. Any- 
thing like fair attention to the use of well understood precautions, and 
a proper use of signals and telegraphs, should completely, or at all 
events to a great extent, prevent this class of accidents. The same 
remarks may be justly made in respect to the collisions recorded in 
Sections b aud c of the same table. The collisions in the first three 
sections of this table constitute about 46 per cent, of the whole number, 
and are clearly of a kind that may be greatly diminished by a well 
devised system of management. The accidents from collisions on open 
lines, or rather at other places than stations, junctions, sidings, and 
crossings, amount to 165. The intensity of the different kind of 
collisions in this table, in death and injury, does not exhibit any very 
marked disparity. 

The only other important class of accidents, from which passengers 
suffer, and assumed to be under the control or management of the 
companies, are those occasioned by trains, or portions of trains, running 
off the line. 

Of the 228 defined causes of deaths of passengers, given in Table 
XIII., it will be found that 109 are attributable to causes under 
control of the companies. And then, again, Table XIII. shows 
that 35, or 32'1 per cent., were occasioned by " running off the line." 
In so far as the management of railways is concerned, in preserving 
the lives of passengers, this class of accidents is second only in im- 
portance to that arising from collisions. In fact, "collisions" and 
"running off the line" caused 91 per cent, of all the deaths of 
passengers for which the companies can be supposed responsible; 
and therefore, a thorough analysis of these two classes of acci- 
dents will complete the inquiry so far as the lives of passengers are 
concerned. 

In the following Table, XXVIII., will be found the results of the 
investigation made into the immediate cause of engines, trains, and 
other parts of trains running off the line. The analysis will be found 
sufficiently minute and detailed for every useful purpose. 

Of 156 cases of "running off the line," the immediate cause has 
been ascertained in 105 instances. And it is also found, that 105 of 
the accidents have been attended with injury to life and limb of 
passengers, and 51 resulted without any injury. 

It will immediately appear on examination of Section A of the 
same table, as remarked in regard to the similar section of the tables 
of collisions, that it is impossible to hold the companies responsible 
for every one of this group of accidents. They are so clearly due to 
causes difficult to be foreseen, that they may for the present be passed 
over as such. 

But in regard to Section B, which includes none but cases of run- 
ning off the line from the breaking of machinery, there can be no 
doubt that greater precautions might generally be taken. The remarks 
offered on the " breaking of machinery," as the immediate cause of 
collisions, apply with equal force in this instance, and need not again be 
repeated; but it is certainly to be lamented that, of the 105 ascer- 
tained causes of " running off the line," no less than 43 should be due 
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to "breaking of machinery." Frequent inspection by competent 
parties is the protection against this group of accidents, and strong 
measures should be enforced to secure the safety arising from this sort 
of surpervision. 

The accidents arising from causes recorded in Section C are cer- 
tainly all, or at least to a very great extent, preventable. Nothing 
but the most culpable indifference to the public safety can permit a 
continuance of this group of accidents, which forms upwards of 28 per 
cent, of all the classified accidents in this table. 

The accidents included in Columns 2 and 3, of Section D, cannot 
in general be attributable to negligence of the companies. 

The four cases in Section E are due to reckless driving. 

Sections B and C of this table should be well considered by railway 
directors. 

The next, Table XXIX., will show how the various groups 
of accidents of "running off the line" affected life and limb of 
passengers. 

What is strange in the record of accidents contained in this 
table is, that the 51 cases, included in Sections A and B, did not 
occasion a single death of a passenger, while the 30 in Section C, 

Table 
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Column A contains all those accidents which were not under the Company's control. 
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attributable to defects in the " permanent way," produced 8 deaths of 
passengers. 

The number of deaths of passengers from obstructions on the line 
was 3, but no passenger lost his life under Section E, reckless driving, 
or excessive speed. 

The miscellaneous group, Section P, it will be seen, includes 55, 
or upwards of one-third, of all the cases of trains running off the rails, 
to which unascertained causes nearly one-half of the whole deaths of 
passengers from running off the line is due, but the returns of the 
railway department were either defective as to these cases, or the 
accidents themselves were of so peculiar a kind as not to admit of a 
satisfactory classification. 

When that part of the subject, which has reference to the manner 
in which railway accidents have affected the employes, is considered, 
the effects of trains running off the line will be more fully discussed. 
From Tables XXIV. and XXVI., preceding, it will be observed that 
collisions killed an equal number of employes and passengers; but the 
cases of running off the line have, as will be seen by the last columns 
of Table XXIX., relatively a much more fatal effect on the servants 
of the companies. 

XXIX. 

to each Cause of Trains, or Parts of Trains, or Engines running off ike Rails of Railways 
Ireland, from 1844 to 1852. 
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cases of neglect in leaving points open, tfce effect on the train being manifestly the same whether they w*re left 
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In the preceding Table, XXX., it will be seen in what manner the 
different kind of trains were affected by the class of accidents now 
under consideration. 

It was found in Table XXV. that the passengers by "express" 
trains suffered less from the collisions which occurred, than the pas- 
sengers by other trains. But in regard to the class of accidents in the 
preceding table, the case is very different ; for, from the 1 8 cases of 
"running off the line" by express trains, 4 deaths of passengers 
happened, while from the 93 cases taking place among " mail" and 
other passenger trains, the number of deaths was 17. In regard, how- 
ever, to injuries only, the ratio was also less in the case of " express " 
trains. 

The preceding portion of this paper has been confined chiefly to an 
examination of the manner in which railway accidents have affected 
passengers, although the tables themselves contain the results of the 
analysis for employes and other persons not passengers for the time 
being. Already a large space of the present part of the Journal has, 
however, been devoted to this communication, to the exclusion of some 
other contributions of an important nature; but this subject will be 
continued in the next Number, and that portion of it, which was sub- 
mitted to the Statistical Section of the British Association at Hull 
brought forward, in which will be investigated, as completely as the 
data will admit of, the manner in which railway accidents in the 
United Kingdom during the twelve years, 1840-52, have affected 
railway servants, and other persons not passengers. 

Although the general public is naturally most alive to the manner 
in which passengers suffer from accidents, still every earnest inquirer 
must at once sympathize with the dreadful amount of accidents and 
fearful loss of life to which the servants of Railway Companies are 
exposed. It is quite impossible not to regard this latter branch of the 
inquiry as really the more grave and important of the two. Table 
XII. shows that while in the twelve years ending 1852 the loss of life 
amongst passengers was 266, that 1,081 deaths took place amongst the 
employes. This statement is of itself sufficient to prevent the next 
portion of this Paper from being regarded with indifference. 

When the two series of facts have, therefore, been fully brought 
forward, both as they affect passengers and servants of the companies, 
it may be then possible to throw some further light on such points as 
may be calculated to suggest means for lessening a large number of the 
accidents, and saving the lives of many who would otherwise become 
victims of the present system of railway management. 
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